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Abstract
Background and objectives
Prolonged sitting time (ST) has negative consequences on health. Changing this behavior is
paramount in overweight/obese individuals because they are more sedentary than those
with normal weight. The aim of the study was to establish the pattern of sedentary behavior
and its relationship to health, socio-demographics, occupation, and education level in Cata-
lan overweight/obese individuals.
Methods
A descriptive study was performed at 25 healthcare centers in Catalonia (Spain) with 464
overweight/moderately obese patients, aged25 to 65 years. Exclusion criteria were chronic
diseases which contraindicated physical activity and language barriers. Face-to-face inter-
views were conducted to collect data on age, gender, educational level, social class, and
marital status. Main outcome was `sittingtime' (collected by the Marshall questionnaire);
chronic diseases and anthropometric measurements were registered.
Results
464 patients, 58.4%women, mean age 51.9 years (SD 10.1), 76.1%married, 60%manual
workers, and 48.7% had finished secondary education. Daily sitting time was 6.2 hours on
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working days (374 minutes/day, SD: 190), and about 6 hours on non-working ones (357
minutes/day, SD: 170). 50% of participants were sedentary6 hours. The most frequent
sedentary activities were: working/academic activities around 2 hours (128minutes, SD:
183), followed by watching television, computer use, and commuting. Men sat longer than
women (64 minutes more on working days and 54 minutes on non-working days), and indi-
viduals with office jobs (91 minutes),those with higher levels of education (42 minutes), and
younger subjects (25 to 35 years) spent more time sitting.
Conclusions
In our study performed in overweight/moderately obese patients the mean sitting time was
around 6 hours which wasmainly spent doing work/academic activities and watching televi-
sion. Men, office workers, individuals with higher education, and younger subjects had lon-
ger sitting time. Our results may help design interventions targeted at these sedentary
patients to decrease sitting time.
Introduction
Obesity is a major public health problem that in 2008 already affected half a billion adults
worldwide. Defined by the World Health Organization (WHO) as a body mass index (BMI) of
30 kg/m2 (a BMI of 25–34.9 kg/m2 is considered overweight) [1], it is one of the leading
causes of mortality. According to the WHO, more than 2.8 million adults die each year because
of obesity/overweight and worldwide percentages have significantly risen over the past years
[2].
Overweight/obese individuals perform less physical activity and spend more time each day
sitting [3;4]. Most daily life activities that are spent sitting are considered sedentary behavior.
Sedentary behavior is defined as any waking behavior characterized by low energy expenditure
(1.5 Metabolic Equivalent Units, METs) while in a sitting or reclining posture [5].It is
becoming increasingly prevalent in our society and could even come to occupy more than 50%
of adults’ waking time [6;7]. Among the pursuits carried out whilst sitting, television viewing,
computer use (especially at work), and motorized journeys stand out [8–10].Such behavior has
negative health consequences, and time spent sitting (>6 vs.<3 hours/day) is associated with
mortality in both women and men [11]. In some studies such as that of Patel et al. [11] it has
been independently associated with total mortality, regardless of physical activity level, how-
ever, the literature about this topic is inconclusive.
Both conditions, overweight/obesity and prolonged sitting time are associated with
increased mortality [2;8;12] and chronic diseases such as diabetes mellitus type II, metabolic
syndrome, cardiovascular disease, osteoporosis, and some cancers [11;13;14].Nevertheless, in
many cases patients who are obese/overweight are unaware of their sitting time and its conse-
quences [9].
Any increase in physical activity is potentially useful to reduce weight [15]. Current inter-
ventions are based on diet, exercise, and psychological support, however, they have limited
long-term efficacy because of low adherence to moderate to vigorous physical activity pro-
grams [4;16]. Nevertheless, a reduction in prolonged sitting time can improve health, and
reduce obesity consequences, irrespective of the level of the individual’s physical activity [17].
Another approach to help the overweight/obese become more active could be to encourage
reduced sitting and increased light intensity physical activity levels [18]. In addition,
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identifying motivation to change sedentary behavior and the actual stages involved [19;20]
may aid primary healthcare professionals design targeted interventions to reduce sedentary
behavior for these patients.
To date, there is limited evidence regarding sedentary behavior in overweight/obese indi-
viduals in the Catalan population. Previous studies have assessed sitting time in general popu-
lations [21;22] with a wide variation amongst countries. The characteristics most related to
longer sitting have been reported to be age and a higher level of education [6;22;23]. To the
best of our knowledge, however, none of the studies has examined the profile of sedentary
behavior in overweight/obese individuals and its association with health outcomes.
This descriptive study was conducted to ascertain sitting time, the profile of sedentary
behavior in overweight and moderately obese adults attending primary care visits in Catalonia
and their association with health, socio-demographics, occupation, and education level.
The study forms part of a clinical trial, Sedestactiv, the protocol of which has been previously
published [24]. It aims to assess the effectiveness of a primary healthcare education-based inter-
vention among the overweight and moderately obese in terms of reducing sitting time.
Prior to designing the clinical trial intervention it was necessary to ascertain sitting time,
the sedentary profile of this population, and their association with some key aspects: health,
socio-demographic status, occupation, and level of education. For this reason, an observational
study was designed. Moreover, in order to understand better the motivation required to
decrease this population’s sitting time a qualitative study was performed to identify both barri-
ers and enabling factors to decrease such behavior [9].
Materials andmethods
Study design
A descriptive, multicenter study was performed in 25 primary healthcare centers (PHC) from dif-
ferent regions of Catalonia (Spain) between July and December 2012. One hundred and thirty
health professionals voluntarily took part. All the researchers were physicians and nurses from the
PHCs which helped participation in the study given the healthcare professionals’ proximity and
knowledge of the patients. All the researchers received an email inviting them to join the study
and they were sent a procedure manual with information on how to select the participants.
Inclusion criteria of participants included: (a) men and women aged 25–65 years who
attended at the PHC for any reason; and (b) a diagnosis of overweight or moderate obesity
(BMI: 25–34.9 kg/m2). Exclusion criteria included: certain medical conditions which could
contraindicate physical activity, patients who did not speak Catalan or Spanish, and those
residing outside the study area.
Ethics statement
The study protocol was reviewed and approved by the Health Care Ethics Committee and the
Clinical Research Ethics Committee of the Primary Health Care University Research Institute-
IDIAP Jordi Gol located in Barcelona, Spain. Written informed consent was obtained from all
patients prior to participation.
Sample size calculation
Sample size was calculated according to the aim of the project: to assess the prevalence of sit-
ting time in the overweight/moderately obese. Accepting a confidence interval of 0.95 for an
accuracy of +/- 0.05 units (p = q = 0.5), a population-based random sample minimum of 452
subjects was required. A 15% restock (calculated according Granmo Online program,http://
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www.imim.es/ofertadeserveis/software-public/granmo/) was estimated to obtain this sample
size. The final sample included 464 participants.
Outcome measures
The following information was obtained by healthcare professionals through face-to-face
interviews: age, sex, educational level, occupational social class, and civil status. The main out-
come (sitting time) was collected by the Marshall specific questionnaire [25]. This is a tool that
assesses time spent sitting (hours and minutes) on weekdays and weekends in the following
domains: (a) while traveling to and from places (e.g., work, shops); (b) while at work; (c) while
watching television; (d) while using a computer at home; and (e) at leisure, not including
watching television (e.g., visiting friends, movies, eating out). Sitting time was considered pro-
longed if it was 6 hours or more a day.
To assign occupational social class we used the Spanish classification based on Goldthorpe’s
scheme which was designed to facilitate international comparisons [26]. It includes five well-
established main social groups which were subsequently summarized into two categories:
manual workers (social classes III M, IV-V) and workers with office jobs (the rest of the cate-
gories) for analysis [26]. Social class was assigned through the current or prior occupation of
the patient; in cases where the subject had not worked, through the current or prior occupation
of the head of the household [27].
Information was collected from medical records on relevant chronic diseases (hyperten-
sion, dyslipidemia, endocrine diseases such as type 2 diabetes, vascular, cardiological, lung,
bone and joint diseases, cancer, depression, and fibromyalgia) which could influence sedentary
behavior. Tobacco consumption, and the intention of the participants to change their seden-
tary behavior, were also registered and codified according to the categories of Prochaska and
Di Clemente, based on a closed question [18]. Finally, weight, height, and BMI were recorded.
Variables were gathered by an electronic questionnaire on the “Surveymonkey” platform
which ensured confidentiality of data. The electronic questionnaire recorded the randomiza-
tion process and the methods employed for each variable.
The characteristics of participants are presented in the results section.
Statistical analysis
A description of all the analyzed outcomes was performed, summarizing the qualitative vari-
ables by frequency (n) and percentage (%), and quantitative variables by mean and standard
deviation (± SD). For the main outcome ‘sitting time’, distribution by median and percentiles
was also analyzed. The relationship between sitting time and the rest of the variables was ana-
lyzed by comparing the means, the T-student test was employed for two groups and ANOVA
for more than two.
Multiple linear regression models were performed to evaluate the joint effect of all statisti-
cally significant variables on sitting time. Forward conditional was employed to select the vari-
ables for the models which were validated by checking the normality of residuals with the
Kolmogorov-Smirnov test. Values <0.05 p were considered statistically significant. The analy-
sis was performed with SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc.
Results
Participant characteristics
The study included 464 participants (58.4% women) with a mean age of 51.9 years (SD: 10.1)
(Table 1). Participants were more likely to be married (76.1%), manual workers (60.34%), and
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25 to 35 43 9.3%
36 to 45 71 15.3%
46 to 55 138 29.7%
56 to 65 212 45.7%






Permanent disability/ incapacity 28 6.0%
Retired 38 8.2%
Don’t know/No response 9 1.9%
Educational level
Primary studies or less 238 51.3%




Work category (current or previous employment)
I. University graduate or higher, large company director 23 4.96%
II. Qualified worker, small company director, manager, farmer 38 8.19%
III M. Skilled blue-collar worker (e.g. carpenter, electrician) 70 15.09%
III NM. Skilled white-collar worker (e.g. secretary, shop
assistant)
107 23.06%
IV. Semi-skilled worker (e.g. postman, bus driver) 60 12.93%
V.- Unskilled worker (e.g. road sweeper, cleaner, doorman) 150 32.33%
VI. Don’t know/ no answer 16 3.44%
Work category (Manual/office worker)
Office (I,II,III NM) 168 36.21%












Type of pathology (Disabling/non-disabling)
(Continued)
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48.7% had completed, at least, secondary education. The most prevalent chronic diseases were
hypertension (44.4%) and dyslipidemia (41.2%), and 22.84% of the patients were disabled.
47.6% of the subjects were not planning to decrease their sitting time (pre-contemplation
phase).
Table 2 shows the descriptive sample of the population analyzed in relation to sitting time,
more or less than 6 hours on working and non-working days.
Table 3 presents the descriptive sample of the daily sitting time on working and non-work-
ing days. On weekdays the average sitting time was 374 minutes (SD: 190), representing 6.2
hours. The single activity for which more sitting time was reported was that dedicated to work
and/or academic activities which represented an average of around 2 hours (128 minutes/day,
SD: 183),34% of total sitting time. This was followed by time spent watching television, using
the computer, and finally, transport. On non-working days, the average sitting time was 357
minutes/day (SD: 170), about 6 hours. It is noteworthy that the activity which was reported to
take up the most sitting time was watching television with a mean of 3 hours (178 minutes/
day, SD: 98), which represented 50% of total sitting hours.
Table 4 describes a comparison of the sitting time means with respect to the characteristics
of the analyzed population. It was observed that sitting time varied with statistical significance
(p-value <0.001) between genders, with more sitting time in men on both working, 414 min-
utes/day (SD: 190), and non-working days, 389 minutes/day (SD: 177). Declared sitting time
decreased with age (p-value <0.001), especially on working days. In addition, depending on
the type of occupation, it was greater in the employed (413 minutes/day, SD: 210) than house-
wives (302 minutes/day, SD:144) on working days (p-value <0.001). With respect to type of
employment, office workers reported 457 minutes/day (SD: 195) sitting time on working days,
manual workers were seated 329 minutes/day (SD: 174), with p-value<0.001.
There was a statistically significant difference (p = 0.010) between individuals who planned
to reduce their sitting time (contemplative phase) and those who did not (pre-contemplation
Table 1. (Continued)
Variable N %
Disabling (osteo-articular, fibromyalgia, vascular, pulmonary,
Or cancer)
106 22.84%
None or non-disabling 358 77.16%








Table 2. Characteristics of the analyzed population with respect to sitting time, more or less than six hours, on
working and non-working days.
Working days Non-working days
N % N %
Sitting time
Less than 6 hours: n (%) 234 50.4 233 50.2
More than or the same as 6 hours: n (%) 230 49.6 231 49.8
https://doi.org/10.1371/journal.pone.0190750.t002
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phase). Individuals who were in the contemplative phase sat longer on working days (95 min-
utes/day more than individuals in pre-contemplation phase). Non-smokers sat less than smok-
ers/former smokers on working days (p-value = 0.027).
Table 5, linear regression coefficients of the predictors of sitting time, shows adjusted linear
models of the variables that attained statistical significance regarding sitting time. Men sat lon-
ger in general:64 minutes more on working days (95% CI 31.9–96.1) and 54 minutes more on
non-working days (95% CI 24–85). On working days longer sitting time was related to: being
currently employed 44minutes more (95% CI 10.5–78.3) compared to housewives and stu-
dents; working in an office91 minutes more (95% CI 53.7–129.7) compared to manual jobs;
and secondary/higher studies 42 minutes more(95% CI 4.2–81.1). In addition, a younger
age was associated with greater sitting time (in adults it decreases by 2 minutes/year) (See on
Fig 1).
Discussion
In our study, which was carried out in overweight/moderately obese individuals aged 25 to 65
years, nearly half the population (49.6%) sat6 hours a day. This percentage is higher than in
the general population as demonstrated in a 2013 European survey [26] where 37% of the pop-
ulation was sitting5.30 hours (26% between 5.30 and 8.30 hours, and 11%8.30 hours).
The average sitting time in our study was found to be around 6.2 hours on working days
(374 minutes/day, SD: 190) and about 6 hours on non-working ones (357 minutes/day, SD:
170). In this overweight/ moderately obese population, the sitting time was rather higher than
in other general population studies which reported between 5 and 6 hours/day. For instance,
Bauman et al. [21] performed a study in 20 countries with 50,000 individuals aged 18 to 65
years. They observed that the average sitting time was 346 minutes/day, with a wide variation
among countries. In addition, Bennie et al. [22], who assessed a general European population
aged 15 to 98 years, reported an average of 309 minutes/day (SD: 185). Differences were
found with respect to geographic pattern: there was a greater proportion of sitting time in
Table 3. Global sitting time (minutes) and main sedentary activities on working and non-working days.
Quantitative variable Mean SD Q1 Median Q3 Hours (%)
Sitting time in minutes/day
Working days 373.9 190.8 238.3 352.5 493.0 6.2
By sedentary activity
Transport 44.5 61.9 0.0 30.0 60.0 0.7 (11.9)
Work or academic activities 128.1 183.9 0.0 0.0 240.0 2.1 (34.3)
Computer use at home 65.7 119.5 0.0 0.0 60.0 1.1 (17.6)
Watching television 125.3 78.0 60.0 120.0 180.0 2.1 (33.5)
Rest of the time 53.8 62.0 0.0 35.0 90.0 0.9 (14.4)
Non-working days 357.4 170.4 240.0 358.5 467.5 6.0
By sedentary activity
Transport 34.3 45.5 0.0 15.0 60.0 0.6 (9.6)
Work or academic activities 39.3 89.1 0.0 0.0 0.0 0.7 (11.0)
Computer use at home 47.3 79.1 0.0 0.0 60.0 0.8 (13.2)
Watching television 178.4 98.2 120.0 180.0 240.0 3.0 (49.9)
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Table 4. Comparison of mean sitting time (minutes) with respect to the characteristics of the analyzed population.
Working day Non-working day
Variable N Mean ±SD p value Mean ±SD p value
Total 464 373.9 191.0 357.4 170.4
Gender
Men 193 414.5 189.7 <0.001 389.4 177.2 <0.001
Women 271 345.0 186.6 334.7 161.9
Age group
25 to 35 43 465.1 226.2 <0.001 388.6 194.5 <0.001
36 to 45 71 409.3 192.0 377.6 192.2
46 to 55 138 384.3 206.1 365.3 161.9
56 to 65 212 336.7 162.2 339.3 161.9
BMI
Overweight (BMI: 25–30) 275 368.4 187.8 0.456 353.7 169.7 0.568
Obesity (BMI>30) 189 381.9 195.3 362.9 171.8
Employment status
Housewife 84 302.0 144.4 <0.001 340.7 152.3 0.59




126 342.0 154.2 363.8 158.3
Educational level
Primary studies or less 238 315.5 165.0 <0.001 328.4 149.2 <0.001
Secondary studies or higher 226 435.4 197.1 388.0 185.7
Civil status
Single/ widower/ divorced 111 393.7 212.1 0.1930 365.3 190.0 0.56
Married 352 366.7 182.9 354.6 164.1
Work category (current or previous employment)
I. University graduate or higher, large company director 23 579.3 185.5 <0.001 431.1 196.2 0.04
II. Qualified worker, small company director, manager, farmer 38 488.5 150.2 440.4 203.6
III M. Skilled blue-collar worker (e.g. carpenter, electrician) 70 341.6 178.5 373.5 192.2
III NM. Skilled white-collar worker (e.g. secretary, shop assistant) 107 420.8 199.5 349.8 160.2
IV. Semi-skilled worker (e.g. postman, bus driver) 60 398.9 193.5 351.5 157.9
V. Un-skilled worker (e.g. road sweeper, cleaner, doorman) 150 295.8 155.0 329.1 153.9
VI. Don’t know/ no answer 16 272.1 104.4 323.4 128.7
Work category (Manual / office worker)
Office (III, IV, V) 168 457.8 194.7 <0.001 381.4 179.7 0.065
Manual (I, II, III) 280 329.3 174.1 345.0 165.5
Concomitant pathologies
Hypertension 206 365.3 179.2 0.39 362.5 176.5 0.57
Dyslipidaemia 191 367.4 182.2 0.54 369.8 163.9 0.19
Endocrine 85 340.1 172.2 0.71 355.5 189.2 0.90
Osteo-articular 67 349.9 155.5 0.26 357.2 181.4 0.99
Depression 51 347.6 169.2 0.29 350.5 155.8 0.75
Fibromyalgia 24 324.9 176.5 0.19 340.1 164.9 0.60
Vascular 18 280.4 147.7 0.34 365.1 165.3 0.84
Cardiological 17 370.5 136.1 0.9 389.0 136.1 0.44
Pulmonary 17 342.6 214.4 0.49 314.1 176.1 0.28
Cancer 5 343.6 155.2 0.72 329.6 149.9 0.71
Disabling pathology (yes/no)
(Continued)
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northwestern European countries, as such as the Netherlands and Denmark (376–407 min-
utes/day), and a smaller proportion in Southern European countries, such as Portugal and
Malta (191–236 minutes/day). Regarding Spain, the study [22] reported a global sitting time of
284 minutes/day (95% CI 274–294). Variations with respect to our findings may be due to dif-
fering target populations: our study only included overweight/moderately obese adults aged 15
to 65 years. In addition, the previous studies had been carried out some time ago, the study by
Bennie et al was performed with data collected in 2005, and it is probable that daily sitting
time has increased in recent years.
The activities on working days in which the participants spent the most time sitting were:
working/ academic activities for about 2 hours, followed by watching television, use of the
computer, and transport. On non-working days, watching television was the most common
sedentary activity a fact that is consistent with statistics compiled for adults in the United
Table 4. (Continued)
Working day Non-working day
Variable N Mean ±SD p value Mean ±SD p value
Yes (Osteo-articular, fibromyalgia, vascular, pulmonary, cancer) 106 328.7 153.5 0.005 345.0 166.0 0.395
No 358 387.3 198.7 361.1 171.8
Willingness to reduce sitting time
Pre-contemplation 221 337.0 179.7 0.010 341.0 165.3 0.17
Contemplation 85 432.5 209.0 390.4 178.6
Preparation 45 417.5 184.8 376.3 202.6
Action 61 385.3 183.0 360.7 164.8
Maintenance 49 375.8 182.8 345.2 150.3
Relapse 3 515.0 330.9 485.0 70.9
Smoking status
Smoker 95 398.3 183.9 0.027 389.8 181.7 0.116
Ex-smoker 125 378.5 183.0 348.1 165.5
Non-smoker 244 362.0 197.0 379.6 167.5
https://doi.org/10.1371/journal.pone.0190750.t004
Table 5. Linear regression coefficients of sitting time predictors (in minutes).




(Constant) 383.5 (279.6- 487.4)
Office work (Reference: Manual) 91.7 <0.001 (53.7- 129.7)
Gender: Male 64.0 <0.001 (31.9- 96.1)
Age (years) -2.2 0.013 (3.9- -0.5)
Employment (Reference: Housewife / student) 44.4 0.010 (10.5- 78.3)
Educational level: Secondary or higher 42.6 0.030 (4.2- 81.1)
Non-working days (2)
(Constant) 310.5 <0.001 (286.5- 334.5)
Gender: Male 54.6 <0.001 (24.0- 85.1)
Educational level: Secondary or higher 48.9 0.002 (18.0- 79.9)
R Square model 1: 0.443 / R square model 2: 0.225.
https://doi.org/10.1371/journal.pone.0190750.t005
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Kingdom [28], the United States [29], and Australia [30] which demonstrate that it is the most
prevalent leisure activity.
According to our study, individuals watched television on working days for 128 minutes
and on non- working ones for 178 minutes, the latter representing 50% of the total average sit-
ting time. Such figures concur with other studies in European general populations, for instance
in Belgium in 2010where the average time watching television was 128.40 minutes/day (SD:
76.74) [31], in the United Kingdom with 157 minutes/day [28], and France 2 to 3 hours a day
[32]. A North American population, however, was reported to watch television for a longer
time, with an average between 4 hours and 5 hours according to a 2009 study concerning the
use of television, internet, and mobile phones [33]. A progressive increase of television watch-
ing time with respect to age, and an increment from the previous year, were also observed
[29].
Television watching is the sedentary behavior that has been most researched [34]. The fac-
tors that have been associated with increased viewing time are obesity [33–35], lower level of
education [33;34;36], being older, unemployment, and working fewer hours. Moreover, a poor
environmental infrastructure, such as few pedestrian areas, and neighborhoods unsuitable for
walking (poorly communicated streets, large parking areas) have been observed to increase the
time women spend watching television [37].
Regarding socio-demographic, laboral, and educational factors, the individuals who spent
the most time seated on a daily basis in our study were the youngest participants (aged 25 to 35
years), male, office workers, and individuals with a higher level of education. These overall
findings are consistent with other authors although with variations in the age of the group that
spend more time seated [22;23;38].
We observed that with respect to gender, sitting time was statistically significantly greater
in men on working (64 minutes more) and non-working days (54 minutes).Other studies are
in agreement with our results, Patel et al. [11] demonstrated that men spent more time seated,
Fig 1. Linear regression coefficients of sitting time in work day by gender.
https://doi.org/10.1371/journal.pone.0190750.g001
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especially in the group >6 hours per day, which corresponded to the category with the greatest
health risk. We also found studies with contrasting results, such as Matthews et al. [6] who
reported that women spent more time seated than men although the pattern changed when
they were older than 60 years.
In relation to age, young people between 25 and 35 years were those who spent more time
seated. With the increase of age declared sitting time decreased progressively (2 minutes/year).
It should be noted that in our study, participants were between 25 and 65 years, so results can-
not be extrapolated to other groups of different ages. According to Bennie et al. [22], whose
study population was between 15 and 98 years old, it was the young people (between 18 and 24
years) who spent more time seated. Matthews et al. [6] found that the groups which spent
more time seated were older teenagers and adults >60 years. In particular, the group between
70 and 85 years was the most sedentary of all:> 9 hours/day. Authors such as Harrington et al.
[23] and Bauman et al. [21] also showed that sitting time augmented with age.
Regarding employment, it was observed that workers spent more time seated (44 minutes
more than students and housewives), and especially those with an office job (91 minutes longer
than those who perform manual jobs).
In addition, individuals with a higher level of education (secondary or tertiary education)
spent more time seated (42 minutes more than those with less education). These results are
similar to other studies such as Bauman et al. [21], Chau et al. [39], and Harrington et al. [23].
Most professions requiring a higher level of education are sedentary, while manual work is
usually performed by individuals with less education.
With respect to weight, as already mentioned, many studies have demonstrated that the
overweight and obese sit longer than individuals with normal weight [40;41] during both lei-
sure time/weekend [42] and in daily life, especially watching television [33;35;37].We found
no differences between overweight and obese participants. Although our results showed that
the moderately obese spent more time seated than the overweight, these differences were not
statistically significant (p = 0.45). In the United States, Harrington et al. [23] reported, with sta-
tistically significant differences, that obese women spent more time seated that those who were
over-or normal weight (311, 261, and 263 minutes/day, respectively).
In relation to health status in our study, individuals with a disabling pathology were not
found to spend more time sitting. This is in contrast to Bennie et al. [22] who observed that
adults reporting worse health status (poor or very poor) were those who stayed sitting longer.
Our findings may be due to the fact that participants with contraindications for physical activ-
ity were excluded from the study.
Regarding willingness to reduce sitting time, 47.6% of the participants had not taken this
behavioral change into consideration (pre-contemplation phase). According to Van Dick et al.
[36], factors that can help reduce sitting time include self-confidence in being able to limit the
time spent watching television/using the computer, and being aware not only of the harm of
such behavior but also the benefits of changing it.
Limitations of the study
Certain limitations are inherent in the study design:
1) This is a cross-sectional study which, whilst allowing us to observe the most prevalent
characteristics of the participants seated for the longest time and describe associations,
does not permit a cause-effect relationship to be established.
2) The sample selected (aged between 25 and 65 years, overweight/moderately obese, and
receiving primary health care) does not allow us to extrapolate our results to other
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populations(different obesity levels/normal weight). Nonetheless, the sample proved to
be very useful for the design of SEDESTACTIV clinical trial (SEDESTACTIV,
NCT01729936) and other interventions aimed at reducing the amount of sitting time for
this profile of primary healthcare patients [24].
Participants aged 25 to 65 years were selected because we wished to include adults of work-
ing age with the possibility of accepting preventive changes in their sedentary behavior. Indi-
viduals aged less than 25 years were excluded as this age range goes very infrequently to
primary healthcare consultations. Neither were those aged over 65 years included as they tend
to present chronic pathologies, especially osteoarticular diseases, which hinder the possibility
of maintaining less sedentary behavior.
3) Sitting time was evaluated on the basis of a validated questionnaire (Marshall) [25]. Data
would, however, have been more accurate employing an objective measurement such as
an accelerometer or inclinometer.When compared with objective instruments, self-refer-
ral measures may underestimate sitting time [17;43]. As for the type of tool, inclinometers
evaluate the position and capture more accurately sitting time in comparison with
accelerometers.
4) In the Discussion the total sitting time obtained in our study was compared with other
authors who had employed different questionnaires. The sum of several domains tends to
be higher than from one question (e.g. IPAQ). It would, therefore, have been more suit-
able to compare our results with others who had also used the Marshall questionnaire
[25].However, to our best knowledge, this questionnaire has not been used to describe
the profile of sedentary behavior in overweight/obese individuals and its association with
health or, socio-demographics outcomes.
Conclusions
In summary, our findings indicate that: (a)nearly half the overweight/obese spend 6h/day
seated; (b) men who have office jobs and higher levels of education, and younger adults, spend
more time seated; (c) activities involving more sedentary time include employment/academic
activities on working days, and watching television on non-working days.
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Borràs, Jordi Real, José-Manuel Trujillo, Elisa Puigdomenech, Anna Puig-Ribera, Ana Gas-
cón-Catalán, Carlos Martı́n-Cantera.
References
1. World Health Organization. Bodymass index classification. http://apps.who.int/bmi/index.jsp?
introPage=intro_3.html.2016.
2. World Health Organisation Media Centre. Obesity and Overweight. Geneva, Switzerland 2013.
3. FarinolaM. Conducta sedentaria y salud: Antecedentes y estado actual de la cuestioÂn. Red Nacional
de actividad fõÂsica y desarrollo humano 2011; 95.
Patterns of sedentary behavior in overweight andmoderately obese individuals
PLOSONE | https://doi.org/10.1371/journal.pone.0190750 January 25, 2018 13 / 15
4. Tudor-Locke C, BrashearMM, JohnsonWD, Katzmarzyk PT. Accelerometer profiles of physical activity
and inactivity in normal weight, overweight, and obese U.S. men and women. Int J Behav Nutr Phys Act
2010; 7:60. https://doi.org/10.1186/1479-5868-7-60 PMID: 20682057
5. Sedentary Behaviour RN. Letter to the editor: standardized use of the terms "sedentary" and "sedentary
behaviours". Appl Physiol Nutr Metab 2012 Jun; 37(3):540±2. https://doi.org/10.1139/h2012-024 PMID:
22540258
6. MatthewsCE, Chen KY, Freedson PS, Buchowski MS, Beech BM, Pate RR, et al. Amount of time
spent in sedentary behaviors in the United States, 2003±2004. Am J Epid 2008; 167:875±81.
7. Owen N, SugiyamaT, Eakin EE, Gardiner PA, TremblayMS, Sallis JF. Adults' sedentary behavior
determinants and interventions. Am J Prev Med 2011 Aug; 41(2):189±96. https://doi.org/10.1016/j.
amepre.2011.05.013PMID: 21767727
8. Katzmarzyk PT, Church TS, Craig CL, Bouchard C. Sitting time andmortality from all causes, cardio-
vascular disease, and cancer. Med Sci Sport Exer 2009; 41(5):998±1005.
9. Martinez-Ramos E, Martin-Borras C, Trujillo JM, Gine-Garriga M, Martin-Cantera C, Sola-GonfausM,
et al. ProlongedSitting Time: Barriers, Facilitators and Views on Change among Primary Healthcare
PatientsWho Are Overweight or Moderately Obese. PLoSOne 2015; 10(6):e0125739. https://doi.org/
10.1371/journal.pone.0125739PMID: 26057237
10. van Uffelen JG, Wong J, Chau JY, van der Ploeg HP, Riphagen I, Gilson ND, et al. Occupational sitting
and health risks: a systematic review. Am J Prev Med 2010Oct; 39(4):379±88. https://doi.org/10.1016/
j.amepre.2010.05.024PMID: 20837291
11. Patel AV, Bernstein L, Deka A, FeigelsonHS, Campbell PT, Gapstur SM, et al. Leisure time spent sit-
ting in relation to total mortality in a prospective cohort of US adults. Am J Epidemiol 2010 Aug 15; 172
(4):419±29. https://doi.org/10.1093/aje/kwq155PMID: 20650954
12. van der Ploeg HP, Chey T, Korda RJ, Banks E, Bauman A. Sitting time and all-cause mortality risk in
222 497 Australian adults. Arch Intern Med 2012Mar 26; 172(6):494±500. https://doi.org/10.1001/
archinternmed.2011.2174PMID: 22450936
13. Dunstan DW, Salmon J, Healy GN, Shaw JE, Jolley D, Zimmet PZ, et al. Association of television view-
ing with fasting and 2-h postchallenge plasma glucose levels in adults without diagnosed diabetes. Dia-
betes Care 2007Mar; 30(3):516±22. https://doi.org/10.2337/dc06-1996PMID: 17327314
14. HamiltonMT, Hamilton DG, Zderic TW. Role of low energy expenditure and sitting in obesity, metabolic
syndrome, Type 2 diabetes, and cardiovascular disease. Diabetes 2007; 56:2655±67. https://doi.org/
10.2337/db07-0882PMID: 17827399
15. Donnelly JE, Blair SN, Jakicic JM, ManoreMM, Rankin JW, Smith BK. AmericanCollege of Sports Med-
icine Position Stand. Appropriate physical activity intervention strategies for weight loss and prevention
of weight regain for adults. Med Sci Sports Exerc 2009 Feb; 41(2):459±71. https://doi.org/10.1249/
MSS.0b013e3181949333 PMID: 19127177
16. Stevens J, Truesdale KP, McClain JE, Cai J. The definition of weight maintenance. Int J Obes (Lond)
2006Mar; 30(3):391±9.
17. Healy GN, Wijndaele K, Dunstan DW, Shaw JE, Salmon J, Zimmet PZ. Objectivelymeasured seden-
tary time, physical activity, andmetabolic risk: the Australian Diabetes, Obesity and Lifestyle Study
(AusDiab). Diab Care 2008; 31:369±71.
18. Sparling PB, Howard BJ, Dunstan DW, Owen N. Recommendations for physical activity in older adults.
BMJ 2015 Jan 21; 350:h100. https://doi.org/10.1136/bmj.h100 PMID: 25608694
19. Armstrong MJ, Mottershead TA, Ronksley PE, Sigal RJ, Campbell TS, Hemmelgarn BR. Motivational
interviewing to improveweight loss in overweight and/or obese patients: a systematic review andmeta-
analysis of randomized controlled trials. Obes Rev 2011 Sep; 12(9):709±23. https://doi.org/10.1111/j.
1467-789X.2011.00892.x PMID: 21692966
20. Prochaska JO, DiClemente CC. Stages of change in the modification of problem behaviors. Prog
BehavModif 1992; 28:183±218. PMID: 1620663
21. BaumanA, Ainsworth BE, Sallis JF, Hagstromer M, Craig CL, Bull FC, et al. The descriptive epidemiol-
ogy of sitting. A 20-country comparison using the International Physical Activity Questionnaire (IPAQ).
Am J Prev Med 2011 Aug; 41(2):228±35. https://doi.org/10.1016/j.amepre.2011.05.003PMID:
21767731
22. Bennie JA, Chau JY, van der Ploeg HP, Stamatakis E, Do A, Bauman A. The prevalence and correlates
of sitting in European adultsÐa comparison of 32 Eurobarometer-participating countries. Int J Behav
Nutr Phys Act 2013; 10:107. https://doi.org/10.1186/1479-5868-10-107PMID: 24020702
23. HarringtonDM, Barreira TV, Staiano AE, Katzmarzyk PT. The descriptive epidemiology of sitting
amongUS adults, NHANES 2009/2010. J Sci Med Sport 2014 Jul; 17(4):371±5. https://doi.org/10.
1016/j.jsams.2013.07.017 PMID: 23988785
Patterns of sedentary behavior in overweight andmoderately obese individuals
PLOSONE | https://doi.org/10.1371/journal.pone.0190750 January 25, 2018 14 / 15
24. Martin-Borras C, Gine-Garriga M, Martinez-Ramos E, Martin-Cantera C, Puigdomenech E, Sola-Gon-
faus M, et al. Effectiveness of a primary care-based intervention to reduce sitting time in overweight and
obese patients (SEDESTACTIV): a randomized controlled trial; rationale and study design. BMCPublic
Health 2014Mar 5; 14(1):228.
25. Marshall AL, Miller YD, Burton NW, BrownWJ. Measuring total and domain-specific sitting: a study of
reliability and validity. Med Sci Sports Exerc 2010 Jun; 42(6):1094±102. https://doi.org/10.1249/MSS.
0b013e3181c5ec18 PMID: 19997030
26. ShawM, Galobardes B, Lawlor DA, Lynch J, Wheeler B, Davey Smith G. The handbook of inequality
and socioeconomic position: concepts andmeasures. Bristol, UK: The Policy Press 2007.
27. Domingo-Salvany A, Regidor E, Alonso J, Alvarez-Dardet C. [Proposal for a social class measure.
WorkingGroup of the Spanish Society of Epidemiology and the Spanish Society of Family and Commu-
nity Medicine]. Aten Primaria 2000Mar 31; 25(5):350±63.
28. Office for National Statistics. The Time Use Survey, 2005. A National Statistics publication 2006.
29. NielsonMedia Research. Television, internet andmobile usage in the US. A2/M2 Three Screen Report:
Nielson 2009.
30. Australian Bureau of Statistics. How Australians use their time, 2006. Canberra, Australia, Common-
wealth of Australia 2008.
31. Van DD, CardonG, Deforche B, Owen N, De CK, Wijndaele K, et al. Socio-demographic, psychosocial
and home-environmental attributes associated with adults' domestic screen time. BMCPublic Health
2011; 11:668. https://doi.org/10.1186/1471-2458-11-668 PMID: 21864412
32. Bertrais S, Preziosi P, Mennen L, Galan P, Hercberg S, Oppert JM. Sociodemographic and geographic
correlates of meeting current recommendations for physical activity in middle-agedFrench adults: the
Supplementation en Vitamines et Mineraux Antioxydants (SUVIMAX) Study. Am J Public Health 2004
Sep; 94(9):1560±6. PMID: 15333315
33. King AC, Goldberg JH, Salmon J, OwenN, Dunstan D, Weber D, et al. Identifying subgroups of U.S.
adults at risk for prolonged television viewing to inform program development. Am J Prev Med 2010
Jan; 38(1):17±26. https://doi.org/10.1016/j.amepre.2009.08.032PMID: 20117553
34. RhodesRE, Mark RS, Temmel CP. Adult sedentary behavior: a systematic review. Am J Prev Med
2012Mar; 42(3):e3±28. https://doi.org/10.1016/j.amepre.2011.10.020PMID: 22341176
35. VandelanotteC, SugiyamaT, Gardiner P, Owen N. Associations of leisure-time internet and computer
use with overweight and obesity, physical activity and sedentary behaviors: cross-sectional study. J
Med Internet Res 2009; 11(3):e28. https://doi.org/10.2196/jmir.1084 PMID: 19666455
36. Van Dyck D., CardonG, Deforche B, OwenN, De CK, Wijndaele K, et al. Socio-demographic, psycho-
social and home-environmental attributes associatedwith adults' domestic screen time. BMCPublic
Health 2011 Aug 25; 11:668. https://doi.org/10.1186/1471-2458-11-668 PMID: 21864412
37. SugiyamaT, Salmon J, Dunstan DW, BaumanAE, Owen N. Neighborhood walkability and TV viewing
time among Australian adults. Am J Prev Med 2007 Dec; 33(6):444±9. https://doi.org/10.1016/j.
amepre.2007.07.035PMID: 18022059
38. EuropeanCommission. Sport and Physical Activity. Special Eurobarometer 412. Special Eurobarom-
eter 412 2013.
39. Chau JY, MeromD, Grunseit A, Rissel C, BaumanAE, van der Ploeg HP. Temporal trends in non-occu-
pational sedentary behaviours from Australian Time Use Surveys 1992, 1997 and 2006. Int J Behav
Nutr Phys Act 2012; 9:76. https://doi.org/10.1186/1479-5868-9-76 PMID: 22713740
40. Golubic R, Wijndaele K, Sharp SJ, SimmonsRK, Griffin SJ, WarehamNJ, et al. Physical activity, sed-
entary time and gain in overall and central body fat: 7-year follow-up of the ProActive trial cohort. Int J
Obes (Lond) 2015 Jan; 39(1):142±8.
41. Pulsford RM, Stamatakis E, Britton AR, Brunner EJ, HillsdonMM. Sitting behavior and obesity: evi-
dence from theWhitehall II study. Am J Prev Med 2013 Feb; 44(2):132±8. https://doi.org/10.1016/j.
amepre.2012.10.009PMID: 23332328
42. Proper KI, Cerin E, BrownWJ, OwenN. Sitting time and socio-economic differences in overweight and
obesity. Int J Obes (Lond) 2007 Jan; 31(1):169±76.
43. Owen N, Sparling PB, Healy GN, Dunstan DW, Matthews CE. Sedentary behavior: emerging evidence
for a new health risk. Mayo Clin Proc 2010 Dec; 85(12):1138±41. https://doi.org/10.4065/mcp.2010.
0444 PMID: 21123641
Patterns of sedentary behavior in overweight andmoderately obese individuals
PLOSONE | https://doi.org/10.1371/journal.pone.0190750 January 25, 2018 15 / 15
